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Mitral Valve (MV)

A 2 cusps (unique)
A 4~6 cm2orifice area (largest)
A Bearing >100 mmHg transvalvular pressure (healthy)

AfnBeatingo >100,000 a day (~80 phsgat s/
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R1: Define context clearly

(1) (2) (3)

Clinical image Geometric modeling Strain estimation

A Obijectives
I Provides local strain estimates across entire valve
I Extendible tan silicoperturbation studies
I Noninvasive imagédased method
A Physicshased morphing approach, calibrated using
acquired imaging data
A Rely only on geometric data extractalimevivo
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R2: Use appropriate data

Materials

A FiveovineMVs
A DimensionallyCompatiblewith the GeorgiaTechLeft HeartSimulator(GTLHS)

Aortic Chamber ! Rabbah et al
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Native Ovine Mitral Valve (MV)

Methods

A In-vitro simulationof 9 statesin GTLH®vith tristate annulusholder
A EachMV wasinstrumentedwith ~100fiducialmarkers
A Micro-CTimagingof MV geometryin eachsate
A Collagesfiber architectureimagingusingSALS
Normal / Healthy Dilated Surgically Modified
healthy annulus dilated flat annulus dilated flat annulus
healthy PM positions displaced PMs displaced PMs
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Major Data Processing Steps

4 N
Enddiastolic (unloaded) state images . Endsystolic (pressurized) state images
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RS5: Use version control [GIT] °

L
Bitbucket

Author Commit Message Date

€ Andrew Drach becd2bb refactoring, minor fixes, add new features + Add [Leaflets] histogram fro... 2017-03-07
‘ ) Andrew Drach 5e438c3 refactoring, minor fixes 2017-02-25
‘ € Andrew Drach 114e8@be minor updates, refactoring 2017-02-20
‘ € Andrew Drach eac5d2b new features, bug fixes + [Abaqus]: added MVCT prestrain; 2D leaflet ou... 2017-01-25
‘ € Andrew Drach cedeba3 + [Abaqus]: added Abaqus pre- and post-processing module + [BCS]: a... 2016-12-15
} € Andrew Drach bfedaod + [Chordae]: added a module to perform projection, flaring, and export ... 2016-10-08

€ Andrew Drach cs5fes26 + Added a new module [BCS] for processing of boundary conditions data 2016-10-08
} € Andrew Drach 6660236 + [Leaflets]: added thickness processing functionality + [CFA]: added affi... 2016-10-08
‘ € Andrew Drach 3c6eess - added the pipeline for processing of CFA data - minor update to the O... 2016-09-20
‘ € Andrew Drach cfabdaé updated the code for Chordae processing, added the meshing module 2016-09-20
‘ € Andrew Drach 191cbed - Added a script to design new marker locations - Minor update to the ... 2016-08-23
‘ € Andrew Drach 3d70a85 - Finished the morphing scripts [OpenClosed-02 and Open-Closed-03] -... 2016-08-18
‘ € Andrew Drach 813266 - Added export of boundary curves to MAT file in [Leaflets-02-map_mar... 2016-08-15
‘ € Andrew Drach f5a3918 finished working on [Leaflets-02-map_markers] 2016-08-12

€ Andrew Drach 7fcbg14 added parameterization of environmental variables in env.paths 2016-08-11
‘ € Andrew Drach @e7cc51 Strippped down version 2016-08-10

€ Andrew Drach 91589ab Initial commit 2016-08-10

Unfortunately, no version control for the documentation (user guides)
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& Abaqus-02-post-leaflets.ipynb
& Abaqus-03-post-leaflets-CAS.ipynb
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& Abaqus-03-post-leaflets-stats.ipynb
& Abaqus-04-marker-errors.ipynb
& Abaqus-04-post-leaflets-averaging.ipynb
& BCS-01-extract-data.ipynb
& BCS-01-in-vivo-annulus.ipynb
& BCS-02-annulus-disps.ipynb
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& BCS-04-compare-annuli.ipynb
& CalcTriMeasures.ipynb
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